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•discrete quantum
 num

ber:
R

 = (-1) 3B+L+2S, B - baryon nb, L - lepton nb, S - spin
 R

 = +1 for SM
 particle

 R
 =  -1 for SU

SY particle
•R

-parity violation term
s com

patible w
ith all superpotential 

sym
m

etries:
W

R
p  =

†
 

l
ijk L

i L
j E

ck  + 

†
 

l
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†
 

l
//ijk U
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cj D

ck

 45 new
 Yukaw

a couplings

•R
-parity conservation is to suppress DL = 0 and DB = 0 

processes
•but R

-parity violation cannot be excluded

R
-parity
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•experim
ental consequences of R

p :
-B and/or L violation
-LSP can decay w

ith or w
ithout displaced vertices

-sparticles can be produced resonantly
•usual search hypothesis:

-m
SU

G
R

A w
ith 

†
 

˜ c 1 0 as LSP and R
p

-only one R
p  coupling dom

inates
-if R

p  coupling large enough, resonant production
-otherw

ise pair production

R
-parity Violation
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resonant production: di-m
 channel in R

un 1

A
o = 0, m < 0, tanb = 2

A
o = 0, m < 0, tanb = 5

DØ
 Prelim

inary
DØ

 Prelim
inary

•dom
inant coupling: 

†
 

l
/211 

    
 resonant 

†
 

˜ m  or 

†
 

˜ n m production
•channel: ≥

 2 m
uons and ≥

 2 jets
•background: D

rell-Yan, tt, Z + 2 jets, W
W

 + jets

DØ
 Prelim

inary
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pair production: di-e channel in R
un 1

•all pair production processes considered
•one dom

inant coupling: 

†
 

l
/1jk (j=1,2; k=1,2,3)

    
 LSP decays to 1 electron and 2 jets

•channel: ≥
 2 electrons and ≥

 4 jets
•background: D

rell-Yan, tt, Z
→

tt →
 ee, m

isidentification of jets as electrons
A

o = 0, m < 0, tanb = 2
A

o = 0, m < 0, tanb = 6

Phys. Rev. Lett.
{8

3
}, 4

4
7
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9
9
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pair production: di-m
 channel in R

un 1
•all pair production processes considered
•dom

inant coupling: sam
e analysis as previous w

ith a dom
inant 

†
 

l
/2jk 

•channel: ≥
 2 m

uons and ≥
 4 jets

•background: ( D
rell-Yan, tt, Z →

 m
m, Z
→

tt →
 m

m, W
W

 →
 m

m ) + jets
A

o = 0, m < 0, tanb = 2
A

o = 0, m < 0, tanb = 6

hep-ex/0111053
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pair production: dilepton channel in R
un 2a

 Lint  = 2 fb -1

di-e channel
di-m channel

A
o = 0, m < 0, tanb = 2

hep-ph/9906224

 Scenario I: im
provem

ent due to L
int

 Scenario II: im
provem

ent due to L
int + detector upgrade
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pair production: trilepton channel in R
un 1

•all pair production processes considered
•dom

inant coupling: one of the three (

†
 

l
121 , 

†
 

l
122 , 

†
 

l
233 )

    
 LSP decays to 2 leptons and 1 neutrino

•channel: eee, eem, em
m, m

m
m

•background: D
rell-Yan, ZZ, m

isidentification of jets as electrons

A
o = 0, m < 0, tanb = 10

A
o = 0, m < 0, tanb = 2

Phys. R
ev. D

 R
apid. C

om
m

. 
{62}, 071701 (2000)
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pair production: trilepton channel in R
un 2

•Lepton cuts:
•em

-particle p
T  > 10 G

eV/c
•m

uon p
T  > 5 G

eV/c
•N

um
ber of events after selection:

1
2

4
5

num
. of evts

evt type
e + e + e

m + m + m
e + m + m

e + e + m

•B
ackground study is in progress

m
 p

T , G
ev/c

e p
T , G

ev/c

•search’s started: L
int  ~ 10 pb -1 (~10%

 of R
un 1)

DØ
 Prelim

inary
DØ

 Prelim
inary



April 2002 APS M
eeting

Pavel D
em

ine  ---   ISN
 G

renoble
10

pair production: trilepton channel in R
un 2

eee candidate event

m
e1e2e3  = 85.2 G

eV/c 2                       M
E

T  = 10.9 G
eV

m
e1e2  = 55.7        m

e1e3  = 10.8         m
e2e3  = 63.5

pT (cal) = 13.2
h = 1.06
j = 5.72
charge = -1

pT (cal) = 13.9
h = -1.94
j = 2.8
charge = +1

pT (cal) = 17.9
h = 0.43
j = 5.42
charge = +1

e
3

e
2

e1

m
e1e2 = 55.7

M
E

T  = 31.8 G
eV

pT  = 9.82
h = -1.48
j = 2.88
charge = +1

pT  = 28.2
h = -0.10
j = 6.20
charge = -1

pT (cal) = 19.2
h = 0.40
j = 0.63
no track m

atch

m
2

m
1

e

M
ET

•exam
ple of candidates:

em
m candidate event

DØ
 Prelim

inary
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C
onclusion

•DØ
 searches for R

-parity violation in R
un 1:

 large num
ber of R

p  couplings explored
 N

o sign of  R
p  SU

SY found
•R

un 2 w
ill provide a w

ide range of im
provem

ents:
 ~20×

 m
ore lum

inosity (2004)
 10%

 m
ore energy

 im
proved detector

 im
proved identification capabilities for e, m

, t (very 
im

portant for high tanb searches)
 large increase on R

p  coupling and m
ass sensitivity

 great discovery potential for Tevatron
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D
iagram

s


